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DETAILED ACTION 

1 . Claims 1 -8 and 1 0-20 are pending for examination. 



Claim Rejections - 35 USC § 101 
35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

2. Claims 19-20 are rejected under 35 U.S.C. 101 because the claimed invention is 
directed to non-statutory subject matter. 

As per claims 19-20, they recited "an article of manufacture" comprising 
computer readable medium. Wherein the computer readable medium as defined in the 
specification, paragraph [0034], as any means that can propagate the program for use 
by the device (i.e. could include a carrier wave signal). The program code embedded in 
a carrier wave signal does not produce a tangible result. Therefore, claims 19-20 are 
directed to non-statutory subject matter. 



Claim Rejections - 35 USC §112 



The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 
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3. Claims 1-7 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

a. The following terms lacks antecedent basis: 
the queue - claim 5; 

b. The claim language in the following claims is not clearly understood: 

i. as per claim 1 , lines 3-4, it is not clearly understood what is meant 
by "measuring a parameter indicative of workload of an interface to a 
storage system" (i.e. measuring the workload of the storage controller or 
the workload of the storage system). For the purposed of examination, 
examiner will interpreted the limitation as "measuring the workload of the 
storage system"). 

ii. as per claim 4, lines 6, it is not clearly understood what is mean by 
"measuring the parameter to obtain a current utilization" (i.e. measuring 
the measured parameter of claim 1 or a second measurement using the 
original parameter). For the purposed of examination, examiner will 
interpreted the limitation as "a second measurement using the original 
parameter". 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1, 4, 7-8, 10, 14-16, and 19-20 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Umberger et al (hereafter Umberger) (U.S. Publication No. 
20020091746). 

5. Umberger was cited in the previous office action. 

6. As per claim 1 , Umberger teaches the invention substantially as claimed 
including a method of managing task execution in a storage system (abstract) 
comprising: 

measuring a parameter indicative of storage system workload (paragraphs 
[0039], [0047], [0050], [0056]); and 

assigning priority of tasks executable on the system based on the measured 
parameter (paragraphs [0005], [0008], [0011]-[0012], [0040], [0059]-[0063]), wherein 
assigning comprises assigning to individual tasks an allowable utilization value at which 
the individual tasks are authorized to execute (paragraphs [0062], [0065]). 

Umberger did not specifically teach the allowable utilization value is indicative of 
importance of the task. 

However, Umberger teaches that assigning to individual tasks an allowable 
utilization value at which the individual tasks are authorized to execute when the 
capacity of the system change (paragraphs [0062], [0065]). 
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It would have been obvious to one of an ordinary skill in the art at the time the 
invention was made to have recognized that the more the priority of the task is the more 
resources the task going to get. Thus, when the allowable utilization value at which the 
individual tasks are authorized to execute high, it is indicated that the individual tasks is 
importance. Therefore, it would have been obvious to one of an ordinary skill in the art 
at the time the invention was made to utilize Umberger's system as modified to allocate 
execution of tasks based on details characteristic of a workload (Umberger, paragraph 
[0012]). 

7. As per claim 4, Umberger teaches maintaining a queue of tasks, the individual 
tasks having the assigned allowable utilization values (paragraphs [0039]-[0041]), 
measuring a current available value (paragraphs [0047], [0049]-[0050]; querying the 
tasks on the queue in the queue order [paragraph [0051]), executing a queried task that 
has an assigned allowable utilization value higher than the current available value and 
deferring to a next task on the queue, if any, for a queried task that has an assigned 
allowable utilization value lesser than the current available value (paragraphs [0051], 
[0059H0066], [0067]). 

8. As per claim 7, Umberger teaches maintaining a data structure associated with a 
utilization task queue indicative of allowable utilization of all tasks on the queue 
(paragraph [0039]); and executing or deferring execution of all tasks on the utilization 
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task queue based on the data structure and a measurement of current utilization 
(paragraph [0040]-[0041]). 

9. As per claim 8, it is rejected for the same reason as claim 1 above. In addition, 
Umberger teaches an array controller (fig. 1 , array controller 102), a performance 
measurement utility (fig. 3, item 303), and a task management utility (fig. 3, item 304), 
and a queuing utility that maintains a task queue and processes the tasks based at least 
in part on a current measurement of storage array workload (paragraphs [0039]-[0040], 
[[0046]). 

1 0. As per claim 1 0, Umberger teaches that wherein the task management utility 
operates in combination with the queuing utility and the performance measurement 
utility to maintain a queue of tasks with each task assigned a threshold utilization, 
periodically measure current utilization, and execute tasks on the queue in the queue 
order so long as the current utilization meets the task threshold utilization (paragraphs 
[0039H0041], [0047], [0060]-[0063], [0065]-[0067]). 

11. As per claim 14, it is rejected for the same reason as claim 7 above. 

12. As per claim 1 5, Umberger teaches the storage array is a Redundant Array of 
Independent Disks (RAID) array in a structure selected from among RAID0, RAID1, 
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RAID2, RAID3, RAID4, RAID5, RAID6, RAID7, and RAID10 9 (paragraphs [000069]- 
0076]). 

1 3. As per claim 1 6, it is rejected for the same reason as claims 8 and 1 0 above. In 
addition, Umberger teaches an interface capable of coupling to a storage array (fig. 1). 

14. As per claims 19-20, they are rejected for the same reason as claims 1, 8 and 10 
above. 

15. Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Umberger 
et al (hereafter Umberger) (U.S. Publication No. 20020091746), as applied in claim 1 
above, and in view of Ikeuchi et al (hereafter Ikeuchi) (U.S. Patent No. 7159071). 

16. Ikeuchi was cited in the previous office action. 

1 7. As per claim 2, Umberger teaches the invention substantially as claimed in claim 
1 above. Umberger did not specifically teach wherein the parameter comprises host 
input/output operations per units time and counting a number of host input/output 
operations per unit time as the parameter indicative of workload. 
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18. However, Ikeuchi teach wherein the parameter comprises host input/output 
operations per units time and counting a number of host input/output operations per unit 
time as the parameter indicative of workload (col. 7, lines 35-42). 

1 9. It would have been obvious to one of an ordinary skill in the art at the time the 
invention was made to combined the teaching of Umberger and Ikeuchi because both of 
the systems are dealing with the same field endeavor for addressing the need of 
managing the workload of the storage system and by incorporated the teaching of 
counting a number of host input/output operations per unit time as the parameter 
indicative of workload as suggested in Ikechi into Umberger 's system would produce a 
storage system that capable of controlling the load balance of the disk in a RAID 
configuration (Ikeuchi, col. 2, lines 36-37). 

20. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Umberger 
et al (hereafter Umberger) (U.S. Publication No. 20020091746), as applied in claim 1 
above, and in view of Elliott, Jr et al (hereafter Elliott) (U.S. Publication No. 
20040205102). 



21. 



Elliott was cited in the pervious office action. 
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22. As per claim 3, Umberger teaches the invention substantially as claimed in claim 
1 above. Umberger did not specifically teach wherein the parameter comprises 
interface bandwidth utilizes as a proportion of interface bandwidth capacity. 

23. However, Elliott teaches wherein the parameter comprises interface bandwidth 
utilizes as a proportion of interface bandwidth capacity (paragraph [0057], lines 6-10). 

24. It would have been obvious to one of an ordinary skill in the art at the time the 
invention was made to combined the teaching of Umberger and Elliott because both of 
the systems are dealing with the same field endeavor for addressing the need 
managing system network and by incorporated the teaching of interface bandwidth 
utilizes as a proportion of interface bandwidth capacity as suggested in Elliott into 
Umberger 's system would produce a system that capable of managing the bandwidth 
requirement of the system (Elliott, paragraph [0001], lines 1-2). 

25. Claims 5-6, 12-13 and 17 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Umberger et al (hereafter Umberger) (U.S. Publication No. 
20020091746), as applied in claims 1, 8, and 16 above and in view of Courtright II et al 
(hereafter Courtright) (U.S. Patent No. 6157963). 



26. Courtright II was cited in the previous office action. 
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27. As per claims 5-6, Umberger teaches the invention substantially as claimed in 
claim 1 above. Umberger did not specifically teach maintaining a plurality of task 
queues including a task queue that bases execution on assigned and measured 
utilization, at least one task queue with a priority that differs from the utilization based 
queue, and maintaining a high priority task queue for queuing and executing, in the 
queue order, tasks assigned a high priority, and maintaining a utilization task queue for 
queuing and executing tasks, when the high priority queue is empty, in an order based 
in part on the order of queuing and in part on assigned allowable utilization value of a 
task and a measured current utilization value. 

28. However, Courtright teaches maintaining a plurality of task queues including a 
task queue that bases execution on assigned and measured utilization, at least one task 
queue with a priority that differs from the utilization based queue, and maintaining a high 
priority task queue for queuing and executing, in the queue order, tasks assigned a high 
priority, and maintaining a utilization task queue for queuing and executing tasks, when 
the high priority queue is empty, in an order based in part on the order of queuing and in 
part on assigned allowable utilization value of a task and a measured current utilization 
value (fig. 3; col. 4, lines 55-67; col. 5, lines 1-43; col. 6, lines 1-67; col. 7, lines 1-63; 
col. 8, lines 21-62). 

29. It would have been obvious to one of an ordinary skill in the art at the time the 
invention was made to combined the teaching of Umberger and Courtright because 
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both of the systems are dealing with the same field endeavor for addressing the need 
managing I/O tasks (requests) in a storage system and by incorporated the teaching of 
using different queues to managing I/O tasks as suggested in Courtright into Umberger 
's system would improve the integrity of Umberger's system by providing a system that 
scheduling I/O tasks to one or more disk drives or arrays in such a way that preventing 
lower priority I/O tasks are not starved of resources (Courtright, col. 1 , lines 54-55; col. 
2, lines 3-4). 

30. As per claims 1 2-1 3, and 1 7, they are rejected for the same reason as claims 5-6 
above. 

31 . Claims 1 1 and 1 8 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Umberger et al (hereafter Umberger) (U.S. Publication No. 20020091746), as 
applied in claim 8, and 16 above and in view of Guha et al (hereafter Guha) (U.S. 
Patent No. 7152142). 

32. Guha was cited in the previous office action. 

33. As per claim 1 1 , Umberger teaches the invention substantially as claimed in 
claim 8 above. Umberger did not specifically teach the parameter comprises host 
input/output operations per unit time, interface bandwidth as a proportion of bandwidth 
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capacity, disk busy, disk transfers per second, kbyte throughput per second, number of 
input/output operations per time interval, and input/output wait percentage. 

34. However, Guha teaches the parameter comprises host input/output operations 
per unit time, interface bandwidth as a proportion of bandwidth capacity, disk busy, disk 
transfers per second, kbyte throughput per second, number of input/output operations 
per time interval, and input/output wait percentage (col. 8, lines 45-64). 

35. It would have been obvious to one of an ordinary skill in the art at the time the 
invention was made to combined the teaching of Umberger and Guha because both of 
the systems are dealing with the same field endeavor for addressing the need of 
managing the workload of the storage system and by incorporated the teaching the 
parameter comprises host input/output operations per unit time, interface bandwidth as 
a proportion of bandwidth capacity, disk busy, disk transfers per second, kbyte 
throughput per second, number of input/output operations per time interval, and 
input/output wait percentage as suggested in Guha into Umberger 's system would 
improve the integrity of Umberger 's system by providing a storage controller that 
automatically adapts the data organization in order to satisfy different workloads (col. 3, 
lines 65-66). 
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Response to Arguments 

36. Applicant's arguments filed 06/22/2009 have been fully considered but they are 
not persuasive. 

37. In the remark, applicant argued that Umberger fails to teach setting the priority of 
tasks executable in the system by the measured parameter. 

38. Examiner respectful disagreed with applicant. Umberger teaches measuring a 
parameter indicating the storage workload (paragraph [0047], determining utilization 
rates indicating the storage workload), and presetting the priority of various tasks based 
on the system condition/criteria (paragraph [0040]). Thus it is clearly shown that 
Umberger teaches setting the priority of tasks executable in the system by the 
measured parameter. 

Conclusion 

39. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure (see attached PTO 892 form for details). 

40. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 



Application/Control Number: 10/830,204 Page 14 

Art Unit: 2195 

TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

41 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JENNIFER N. TO whose telephone number is (571)272- 
7212. The examiner can normally be reached on M-T 6AM- 3:30 PM, F 6AM- 2:30 PM. 

42. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Meng-Ai An can be reached on (571) 272-3756. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

43. Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
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USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Meng-Ai An/ /Jennifer To/ 

Supervisory Patent Examiner, Art Unit 2195 Patent Examiner, AU 2195 



